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The retention of vitamins GQuring processing of footviells is of 
eognized importance.’ Tn such processing, it is necessary to oar in » 
the character of the vitamins which the foodstuff osrries. VYeroteb) 
general furnish goodly amounts of two vitauinus; nanely, teanin A 4 
form of the provitamin Carotene, and vitamin C. A few (nes, 
aizo contain appreciahbie amounts of some of the water solubio group. Ere 
meats, which are important components of an adequate ciet, contribute v! 
min A and also marked emounts of the B vitaming, while in fruits, vit 
is of prime importance. 


Vitamins may be lost in at least two wayse They may be Ieecis! out in 
blanching and cooking or they may. ve destroyed by chemical changes durias 
the processing and storage vrocedures. 


The possibilities of carrying out routine vitamin deteraluetions e 
control measures in processing studies are more feasible at the proasuns 
time than a few years ago. This is due te the fact tha: the vitamins | 
been characterized chemically and hence, chemical methods which ure re 
able and rapid, have been devised for their determinstion. Simileriy 
biological methals have been devised primarily for the "2D" vitawins. The: 
methoes cannot supplant animals in vitamiu work since tho biolories) ove 
ation is fundamental. They can and have served as valuable supsiomentary 
tools to the biological assay methods. 


There are a few objections raised in sonnestion with shemical asenya 
for vitamins which must be given sconsiderntion. One of these has to do 
with the specificity of the determinations. Other substances may be present 
which are not biologically active but which give the particular chenionl or 
physical reaction on which the assay depends. These errors have, however, 
been minimized by carrying out the chemical procedure under neuer thd on= 
trolled conditions and dy partial purification before the Final measure 
mentse Another factor which may lead to difficulty is the completeness of 
extraction. Thus, some of the vitamins occur naturally in « combin ai eben 
which must be broken up before performing the assays Enaymic Cigestios 
is sometimes used to free the vitamin from such combined forms. 


Discrepancies between the biological and chemical methods may also 
‘ t..arise from the fact that chemical methods do not take imto consicerstlon 
the factor of absorption from the digestive tract. Thue, esrotens in anv 
rots may he absorbed far less efficiently than the carotene contained in 
spinache The results obtained from animals necessarily depend on thie face 
tor, whereas, the chemical determinations measure the vitamin presant in the ma 
terial itself. However, the blological evaluation La alse open to the eritioiar 
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Tere Pe the ‘ ohaateat arid: ioeiiclonteae: i. havelbseri stand 
| compared with the biological findings end are believed to ¢ ve acc ae 
- reliable results. In actual practice, the various methods have been found Sg: 
eo give ‘surprisingly gcod agreement in most oasese There is every reason et 
# tO: feel that the chemical methods are entirely adequate for: studies, the at : 
aim of which is to measure Sifterensee in the same. comme tae aieimne by 0 a 
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ee --Vitemin C or “asoorbic acié is ‘one of the leas sauia vitemins.. TE Aa i 
 eaany destroyed by auto- or enzymic oxidation and being, water soluble is 
also readily leached out of vegetables by blanching or cocking, waters. De~ 
terminations of vitamin ¢, particularly in fresh material, mist be carried 
out under very carefully controlled conditions to ayoid loss due to break~ 
downe The extraction atep is very critical, metaphosphoric and oxalic avide 
‘being about 4 the only two acids which may be used to advantage > To prevent 


es a dye. the smart of decolorization ie then measured Au a phataelegtric 
ain eolorimeter. (1-3 J 

aoe The sens oat method is now uged almost exolusive ly fn preference to. 

the bielogioal. One source of possible error is the fact that dehydro aan 

oa as acid, in oxidation product of ascorbio acid is biologically. active 

Po 34 Ee oy sha yaa deterained by this method. Harris and Olliver ose: have reviewed 


« — 


or OL sf 
‘a 


oS the. biol jotogieal me aay of determination for vitamia A ‘or. for ‘earotene 


Pais: pict a heey A, depletad’ rats on siitdintn A freediet Pape badanteas on 1 the 
Rae Bones oy. OEM hand ‘with known ‘amounts of 4 reforerice atandard of vitamin A or carotene 
¥; Oy Ae on the other hand by know ‘weights of the test substance of unknown 

cs eee rae potensys Ideally, results obtained: by vhysical or chemical’ methods on any. 

ss  Gommedity should always be checked’by this method. The obvious disadvan- rig 
Ye rte nyo BA BOM of thig determination for routine testing are, first, the tine” and 
LoS hae hse effort. involved, and secondly, the limited accuracy (20 percent) due to. Ae 
“Anherent variations within the" ‘antaal groups. Spc. acs Giger dy yf 
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pigments, formed during storage, are carried through the procedure with the 
carotene and ere determined as suche The error due to the presence of this 
pigment may be as great as 30 percent. 


In order to eliminate this seurce of error, several procedures invole 
Ving chromatographic adsorption steps have been proposed. The procedure 
used in this Laboratory makes use of the cicalcium phosphate adsorbent 
suggested by Moore. (7) 


Essentially, the procedure consists of four steps. 


1. Extraction of the pigments with acetone. 

20 Transfer of the pigments to petroleum ether. 

S$. Chromatographic isolation of the carotene. 

4. Spectrophotometric or colorimetric determination of the carotene. 


The proviously published procedures have been modified in this Lebora= 
tory to meet the specific problems involved in the extraction and analysis 
of carotene and other vlant ocigments from dehydrated vegetabies. Chrometo- 
graphics and spectrcphotometrisc steps have been included which yield analy- 
tical data upon xanthophyll, chlorophyll and pheophytin pigments. (8) 

Both physical and chemical methods are available for the determination of 
vitamin A. The physical method depends on the measurement of the absorption 
of light of 3280 Angstroms wave length, which corresponds to the maximum 

of a cheractsristic absorption band for vitamin A. The reliability of this 
method depends on the ability to extract and chemiceslly purify the best 
sample with no loss of the vitamin and the removal of interfering substances. 
Saponification is usually a necessary step. This method has been success 
fully applied and checked with the biological growth method in the cass of 
fish liver oils and eggs. (9-11) 


The method which has been used in this Laboratory in connection with 
egg dehydration studies has been the Koehn and Sherman modification of the 
physico-chemical Carr-Price method. Essentially, (12,15) this method son- 
sists of ether extraction, saponification with alcoholis potassium hydroxides) 
in an atmosphere of nitrogen, ether extraction cf the non-saponifiable ma- 
terial and development of a characteristic blue solor with antimony trichior= 
idee Tha color is measured by light transmission methods using @ photoeles= 
tric colorimeter. This method may be recommended for routine teatinr both 
for its speed and for its reliability, providing thet comparison botween 
values is limited to ons tyne of materiale Values obtained fer vitamin A 
in dehyirated eggs by the rat growth test and by the antimony trichloride 
test agree well within the limits of error of the biological method. 


Thiamin and Ribofievin 
Only two of the vitemins of the B group have reseived much attention 


in dehydration work. These two are riboflavin and thiamin. Both of these 
can be determined rapidly and accurately by either chemical or by microbio- 
logical methodse 
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AT ie The microbiological method for thiamin utilizes bakers yeast as the 
microorganisms (15) The evolution of COg is markedly affected by the 
presence or absence of thiamin. Under carefully controlled and standardized © 

conditions, COp measurements can be translated into the amounts of thiamin 
n the edb Certain corrections have to be applied but after this has 

D en done, very good agreement with the thiochrome method is obtained. 


fe A microbiological method for riboflavin which gives results in sxcel-~ 
lent agreement with the fluorimetric and biological assays, depends on the 
effeot of riboflavin on the motaboliem of a lactic acid producing organian, 
Lactobacillus caseie (16, 17, 18) The lactie acid produced under standard 
conditions can be translated to the riboflavin content of the media. 
8 croblological methods have been developed for all the other known 
B vitamins, such as niacin, pyridoxine, vantothenis acid, eto. In many of 
these cases, the microbiological mothods are the only availabie methods 
which can readily be ussd for their determination. 
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